In this paper, we have used the homotopy perturbation method in order to find the analytical solutions of some linear and nonlinear parabolic differential equations. The method does not need linearization or weak nonlinearity assumptions. In this scheme, solution is calculated in the form of a convergent power series with easily computable components.
INTRODUCTION
In this paper, we use the homotopy perturbation method (HPM) in order to find the analytical solutions of linear and nonlinear parabolic equation. It is important to find analytical solutions of linear and nonlinear partial differential equations. These equations are mathematical models of complex physical phenomena arising in many areas such as engineering, chemistry, biology, mechanics and physics. A novel approach [1] is particularly valuable as a tool for scientists and applied mathematicians in terms of obtaining solution of such differential equations. The technique has many advantages over the classical techniques because it does not need linearization or weak nonlinearity assumptions. It is providing an efficient explicit solution with high accuracy, minimal calculation. It does also not require discretization and consequently massive computation. The perturbation equation can be easily constructed by homotopy in topology and the initial approximation can also be freely selected.
AN ANALYSIS OF THE METHOD
According to this method, a homotopy with an imbedding parameter [ ] 1 , 0 ∈ p is constructed and the imbedding parameter is considered as a "small parameter". Thus, this method is called homotopy perturbation method. To illustrate this method, we consider the following nonlinear differential equation,
with boundary condition
where ( ) u A is written as following;
A is a general differential operator, B is a boundary operator, ( ) r f is a known analytical function, Γ is the boundary of the domain Ω . The operator A can be generally divided into two parts L and N , where L is linear operator and N is nonlinear operator. Thus, Eq.(2.1) can be rewritten as follows;
By the homotopy technique, it is constructed a homotopy ( ) [ ]
is an embedding parameter, 0 u is an initial approximation of Eq.(2.1), which satisfies the boundary conditions. Clearly, from Eq.(2.5) we have
the changing process of p from zero to unity is just that of ( )
In topology, this is called deformation and ( ) ( )
homotopic. We consider v as following; Convergence of the series Eq.(2.8) is given in [1, 2] . Then, some results have been discussed in [3] [4] [5] [6] [7] [8] .
APPLICATIONS
In this section, we have applied HPM to the some linear and nonlinear parabolic partial differential equations as following examples. Example 1. Let take consider the parabolic differential equations as given by
with initial condition is
where ( ) , F x t is given function of , x t . Given the physical situation, the equations derived from a relativistic equation for a charged particle in an electromagnetic field, using the recently discovered ideas of quantum theory [9] . Now, we consider the initial value problem [10] 2 0. We can construct a homotopy for Eq.(2.10) as following; ( )
Suppose the solution of Eq.(2.11) has the form;
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Then, substituting Eq.(2.12) into Eq.(2.11), and equating the terms with same powers of p , In order to solve this equation by using the homotopy perturbation method, we can construct a homotopy as following: 
CONCLUSION
In this work, the homotopy perturbation method was used for solving some linear and nonlinear parabolic differential equation with initial conditions and obtained their analytical solutions. The analytical solutions of these equations are of a fundamental importance. On the other hand, many different methods have been developed to understand the mechanisms of these physical models, to help physicists and engineers and to ensure knowledge for physical problems and its applications. A clear conclusion can be draw from the graphics that the HPM algorithm provides analytical solutions without spatial discretizations for the nonlinear parabolic partial differential equations.
